



NOV5 1926. 
yodic®! | 


Volume VIII NOVEMBER, 1926 Number 11 


THE JOURNAL OF 


| INDUSTRIAL 
|) HYGIENE 


AND ABSTRACT OF THE LITERATURE 





Editor, United States Honorary Consulting Editor Editor, Great Britain 
Davip L. Epsatt, M.D.,S.D. Sr Tuomas M. Lecce, M.D., D.P.H. E. L. Cotits, M.D., M.R.C.S, 





SILICOSIS ISSUE 


The Statistical Characteristics of Dust Phthisis 
(Pulmonary Silicosis) 


The Occurrence and Clinical Manifestations of Silicosis among Hard 
Ground Workers in Coal Mines 


Exposure to Silica Dust without the Occurrence of Silicosis 
Experimental Silicosis 


A Short Description of a Dust Trap to Be Used in Conjunction with 
Percussive Rock Drills 





‘ublished Monthly at Mount Royal and Guilford Aves., Baltimore, Md. 
by HARVARD SCHOOL OF PUBLIC HEALTH 








48S matter, at the Post Office at Baltimore, Maryland, under Act of March 3, 1879. Published Monthly. 
Copyright, 1926, by Harvard Medical School. 


Made in United States of America 

















Wanted 


Copies of The Journal of Industrial Hygiene for May, June, and Decem.- 
ber, 1919; January and February, 1920; and May, 1921. 


For copies of the May, June, and December, 191 9, and January and Feb. 
ruary, 1920, issues in good condition $1 each will be paid; for copies of May, 1921, 
75 cents. 


Persons wishing to sell copies of these issues are requested to communi- 
cate with 


Managing Editors 


Journal of Industrial Hygiene 


55 Van Dyke Street 
Boston, Mass. 














THE JOURNAL OF 


INDUSTRIAL 


PUBLISHED MONTHI 


THE STATIS’ 


HYGIEN I 


~~ BE ee Cee we: ae 


NOVEMBER, 1926 NUMBER 1 


PICAL CHARACTERISTICS OF DUST PITTHISIS 


- 


(PULMONARY SILICOSIS)* 
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also possesses a statistical entity at 


and pathologic 


characteristic as that of any 
cause of death known to epidemiol- 


ne condition is brought about by 


wre 7 


lor a series of years to the 
Inhalation of fine particles of silica 
dust; the finer the particles and the 
lore Intensive the exposure, the more 
pidly does the condition develop. 
majority of the particles are little 
than 1 mieron in size and so are 

tly small to the 

and the 


penetrate 
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vain access to 
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Las been described as following 


nhalation of any other dust. 
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associated with the  characteristie 
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mortality data to be 
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pres ont 


Simple silicosis, although it may end 
fatally without any intervening com- 
plication, does not readily incapacitate 
those affected. In time, however, as 
more and more of the pulmonary tissue 
is thrown out of action, shortness of 
breath on exertion becomes manifest, 
cough and 


a persistent develops, 


strain is thrown on the heart’s action 
owing to resistance in the pulmonary 
circulation. Deaths in such cases may 
be attributed to pulmonary fibrosis. 

As the pulmonary apparatus becomes 
more and more damaged, it tends more 
and more to succumb to such nira- 
tory diseases as bronchitis, pneumonia, 
and tuberculosis. 

The dust of 


differently from silica dust and each 
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other materials acts 
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type of dust has its own peculiarity. 
{¢ may be soluble in the body fluids, 
aus limestone is, and cause no trouble. 
Qr, although insoluble, the dust 
particles may seldom be below 5 
microns in size, and so, while entering 
the bronchi, may not be able to pene- 
trate into the finer bronchioles and 
alveoli; such dust may be expected to 
originate bronchitis without leading to 
pneumonia. Other dusts, particularly 
dusts of insoluble inorganic material, 
such as emery, are sufficiently small to 
affect the «alr passages from the 
bronchi to the alveoli; they increase 
the lability to contract bronchitis and 


DNeUMONT 


DATA FROM Morrauiry RECORDS. 
19? 1 Tro 1923 


‘The statements which are here being 
made were deduced from. existing 
mortality records which have been 
stated elsewhere; but in this com- 
munication, only the most recent data 
will be quoted in support—the data 
of occupational mortality in England 
and Wales for 1921 to 1923... The 
grouping of these data has been 
specially arranged so as to put the 
statements previously made to the 
acid test of propheey. They are found 
to stand the test well, even though 
the smallness of the populations at 
risk makes some of the mortalitv 
rates uncertain and unreliable; the 
veneral trend rather than the absolute 
magnitude of the figures should be 
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the census, and dying during 
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nearly exclusive! 
worked; but masons during their Jif, 
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district. 
inade here is that between 
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contrast 
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The silica risk occupations agal 


SP 


while son 
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must, for reasons just given, 
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particles are not small enough to re: 
the alveoli. The glazers and polisher 
exhibit definite excess: the dust 
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460 
monary tuberculosis. Why it pos- 
sesses this curious characteristic is not 
at present fully understood, but there 
is fair agreement that its action is a 
chemical one due to the conversion of 
the fine dust particles in the lungs into 
colloidal silica, which acts as a definite 
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tissue poison. This characterist;, 

silicosis is of immense statistical inyyo, 
tance, since it leads to “ohthisis 
being returned as the cause of death f, 
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an unusual number of deaths among 


Ain 


those employed in occupations with . 


silica risk. 


be due to simple 


Some of these deaths may 


silicosis—fibrojd 


phthisis—but many more are due to, 


tuberculosis superimposed upon silic 
Statistically, when ! 
deaths among those exposed dui 
life to a silica risk, all deaths 


SIS. ex ry 


hid 


phthisis, whether fibroid or tuberc- 


lous, should be grouped together : 
compared with similar deaths in oth 
occupational groups. 

The new records, examine: 


basis, bring out the evils of exposun 


to silica dust quite definitely (see Fi 
1); and moreover 
rates closely correlated to the inter 
of exposure to dust. The sandst 
quarrier works much more in the 


exhibit mortal 


air than does the mason, who in his 


turn is less exposed to a coniin 
dust charged atmosphere tha 
metal grinder; while the metallifer 
miner employed in underground ¥ 
ings is most exposed of all to th 
and he experiences a correspond! 
mortality. 

The contrast 
occupations is sharp. 


with the oth 
The li 
mason shows some excess 

3), which again must be d 
and is slight compared with th 
of the sandstone mason. (! 
polishers also exhibit som 
phthisis mortality, which, h 
highest at the ages 35 to 44, a 
thing for dust phthisis; poss 
excess, like that of printers a1 
is due to increased exposure | 


tion rather than to dust risk. 
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» occupations, having no dust 
such as printers, shoemakers, and 
may and often do experience 


MORTALITY FROM 


monia, is compared with the phthisis 
mortality of a non-dust group, a 
further characteristic is found; v7z., 


PULMONARY TUBERCULOSIS PLUS FIBROID 
ISIS AT CERTAIN AGE PERIODS PER THOUSAND LIVING: ENGLAND 
AND WALES, 1921 TO 1923 
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groups, except ‘‘occupied and retired males,”’ have an occupational! exposure 


to silica dust is present only in these occupations. 


ity from phthisis. Hence 
e existence of a high phthisis 
te is not distinctive of silicosis; 
associated causes of death 
inguishing these occupa- 
m those with a silica risk. 
lence exerted by silica dust 
lr passages influence 
lisposes to pneumonia and 
0 bronchitis-—comes in to 
influence 
up high mortalities from 
; which are conspicuously 
is no dust 
mortality 
its attendant 
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Is and pneu- 


the mortality rate for phthisis in the 
silica group always exhibits its highest 
incidence later in life, between the 


ages 55 and 64, than does ordinary 
pulmonary tuberculosis. 


The Coal Miner 


This characteristic, which has been 
established from mortality records of 
definite silica groups, is important, 
quite apart from any light if may shed 
on the way in which silica acts. Thus, 
coal miners have always had a low 
death rate from phthisis, but this low 
death rate, since 1890 when statistical 
records first hecame avallable, I Os 


consistently shown am MaximMmuin INnC¢il- 
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| of tuberculous silicosis are pres- 
rhe position suggested? is that a 
amount of silicosis has long 
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anister workers at Wortley, 
ugh, due to the outnum- 
women by men in the 
‘istrict, the women often 
rain. A paragraph in the 
which stated that there 
.ndon eleven widows of flint 

led to my inquiry, which 
the same point for the 
ping industry. Dr. Mathew 
pendently made the same 
tion in relation to female rela- 
Aberdeen granite cutters. 
Wheatley has referred to the same 
Grinshill masons and their 

es. Dr. Barwise has noted that, 
Derbyshire gritstone workers 
cess from phthisis, “the 


females living 


ce of deaths of 
orkers’ houses is less than 
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\Iy own investigations into 
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ing the extraordinary amount of 
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relative frequency of pulmonary tuber- 
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less than that which would be theo- 


, 4s ‘ ites ‘ : . ] 9) 
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SUMMARY 


1. Appeal to mortality records, and 
In particular to the most recent 
official statistics for England and 
Wales which have been specially pre- 
pared to bring out occupational risks, 
provides definite evidence that groups 
of workers exposed to a silica dust risk 
experience high mortalities from (a) 
bronchitis, (b) pneumonia, (c) phthisis, 
and (¢) chronic nephritis. 

This combination in the mortality 
records of any occupational group is 
Stal istically diagnostic of the presence 
of a silica dust risk. 

2. Mortality from phthisis in an 
occupation with a silica dust risk 
always exhibits its highest incidence 
late in life. 

3. Silicotic tuberculosis appears to 
be less infectious than ordinary tuber- 


culosis. 
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determine. 

, > " 
aecording { coal which 1s 
being mined, the geologic composition 


VICINnIitv 


of the rock in the immediate 
ot 
the 


® 1 
Ol The. seams eoal, Tne wetness or 
. 


CONdITIONS ID 
‘) 
and 


» which it 


’ 
(IrTviyi ‘ale QO] 


any 


particular mine, many other 


factors ini not npronosed 


t r~yvT Oo? 
vO CHvuer. 


° 5 | 
eaa 4 2% 
Del IS tO GQraw 


1] ™. , oe 
i ne OMIECI Of This pa 
“ttention To 


that 


the following facts: (1 
there particular form of 
york which I think I ean 
the 


inevitably, lead 


underground 


prove does directly. and (under 


present conditions 


fo an intense deposit in the lungs 


] 


| 


dust which frequently contains a high 


, " > a7 " . +) + } ~ 
percentage of silica: (2) that this 
e 47 a |e. . 

CAds L¢ Chie CONQaITION KNOWN Ss 


silicosis of the lungs, very frequently 


! } ° >) 
‘ val , »\« } ’ | 1? ys? -g 
accompanied VY TUIDerculosisS: and (04 
4 ~~ - I. } + 
after a comparativel short 
* 4 \T 
I elived ( O art 


h 


National Memorial Association 


rt 


period from the onset of sympt 
sufferer becomes permanenth 
totally disabled, and until his 


drags 


re oe 


out a miserable and br 


existence which is not 


by the knowledge that his dep 


even 


will receive any solatium 
of compensation. 
During the last thirte 
have worked as tuberculosi: 
an area in which coal mini 
It h: 


practice to make careful 1 


principal industry. 


the working conditions of the 
Gradually it has been born 
that 


encountering a type of dis 


[ was 


was with increasing 
was either not tuberculoi 
proved to be tuberculous w: 
quite different in onset, 

X-ray findings from what « 

the ordinary and straightio 
of pulmonary tuberculosis. 


These 


men 


» } 
eases were Touna 


who had heen WoO) 
machine drills in what ar 
hard headings, and the tvp 
often been so apparent that 
ing at a new patient for th: 
noting his breathlessness 

appearance, my first inquiry 


‘How long have you beet 


’ 


° 5 | 
mainly be a 
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CLINICAL 
-o cases, but it 1s necessary first 
.some of the salient features 
| with this particular branch 
| mining industry. 


Drilling 


y happens 
ntinuity of the seam of coal 
by the occurrence 


ining 1t frequent 


places 

uit,’ and a tunnel has then to 
through the rock adjoining 
sures in order to reach the 
alat another level. Similar 

; sre often driven through the 
one seam to another for ease 

ng. These tunnels are known 
are usually 9 or 
and about 6 feet high. 


head ngs,” 
last twenty to twenty-five 
what 
“blast”’ 
types of 


this work has been done by 
as “machine” or 

ere are vario1 

in most of them the principle 
Compressed air is led 
distance 


rine some 


. | 
4 
eS ut tne 


away 
hard heading. 
assive apparatus which 
iat one end on the shoulder 
rator. The drill itself is 6 
ilength andis hollow. The 
i alr pipe is connected to the 


irill which then rotates at a 
the alr 
right 

the 


Some of 
ves the drill 
Its hollow center to 
7 which is being 
nd automatically blows 


way from the hole. ‘his 


oh) speed. 


passes 


4] } 7 
ne noie 


‘ -_ ] ‘ Pe es >| ) 
UTe blown forcibly DaAck- 


L+qgno nf +] ‘ 
ut Ui coe Ina 1 OF ye ratin ba 


ioies are drilled explosiv 
oct and fred 


Re Lwo Or mor 


ee ~ ] - 
In use simultaneousi\ 


} 1 
} | 


} 
‘ 
-* ‘J 


,* @ . 
Puaritinae “Er ryise 
‘ ALR FU vy i lif 


i) ie 
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Ven 


tilated. The 


each drill is something 


. ° 
cul-de-sac. LS poorly 


7 7 
noise made by 


like the exhaust of a motoreycle; the 


dust in the air is so thick that the 
workers can hardly see one another, 
and added to this are the irritating 


fumes of explosives. The workers 
coming out of these headings are not 
at all like the familiar grimy colliers, 
but 


eyes 


are white as millers, with hair. 


mouth, and nose choked with 
dust. Other 


laborers in these headings, 


fine men, working as 


removing 


the rock, ete., are almost as badly 


exposed to dust as the men operating 
the drills. 


There are one or two other points 


connected with this work which are 


} C ° 
worthy oO! notice. 


The work of driving hard headings 


is very rarely carried out by the per- 


sonnel of the colliery itself, but is done 


1 


by contractors who specialize in this 


form of work. ‘The contractor en- 


; , sae 4 snl 
gages to carry out the work at so much 
directly to 


altogether bas 


a yard. This leads yndi- 


tions which are | for the 


employee—the quicker that heading is 


4 ) | } 4 4 . ; . } 
pushed forward, the better for th 


1%] 


contractor. ine men are paid at a 


higher rate than for any ot 


faa 1 ] ) 4 . 
of underground work; the contracto: 


himself very often works with them; 


1 1 ° 
they hurry back soon after the shots 
“or 
have been fired and thus return into 
tha tan af ¢ha firs , c ixpl TET tT 
the irritation of the fumes of explosive 
] . 1 , 

as well as of the dust. If water were 

] ] ] ‘ } 
led to the rock tact LO T)) { low] 

7 } 

Like ) yi while j ry ] _ ) 
Tne ad b WOUL pe aim he | 

Quis 1COnaItION Tli' i an } > 7) Lhe 

| 4 = 
it) U! Tri! 1) \ | { 1] il } ( VY 
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l rely CON i tHe (il i} U! er 
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In the South African gold mines the 
use of hollow drills through which air 
only passes to the bottom of the hole 
being drilled is now prohibited by the 
Mining Regulations; in South Wales 
this is the type of drill almost in- 
[In South Africa water 
and air together are led through the 
center of the drill when the hollow type 
is used. 


variably used. 


Another kind of drill which is some- 
times used in these headings is a solid 
one which has a spiral ridge winding 
its surface. This 
will bring back the dust more gently 
and with dissemination in the 
air, but men who have worked with 
these drills say that they are very apt 
to become clogged and are not widely 


round and round 


less 


used, 

The men rarely take any measures 
to protect themselves from the dust; 
occasionally they wear a handkerchief 
or wet sponge over the mouth or nose, 
but respirators are not worn with 
any regularity. At the best, it is 
well known that respirators are not 
efficient. The particles of silica which 
cause most trouble are those of less 
than 4 microns in diameter, particu- 
Tests 
carried out by the South African com- 
respirators showed that 
about 50 per cent. of the dust particles 
could be trapped in a respirator, but 
all the particles which got through 
were about 1 micron in diameter and, 


larly those of 1 or 2 microns. 


mittee on 


therefore, dangerous. 
In the intervals between working on 
hard headings, many of these men 


work on the coal or as “‘sinkers’’ of new 


pits. Machine drills are also used in 
“sinking” but this work appears to 
be much less dangerous-—the condi- 


there 


tions are more open to the air, 
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is almost always water in the shaj 
and the holes are bored directly doy. 
ward—and although I have py. ne 
been down to see this work in progress 
the men tell me that it is not ag 4 yy) 


dusty. 


¥ 
Format 


My own observations have led yp 
to the conclusion that the incidence os 
eases of silicosis 


Relation to Geologic 


aries with the geo. 
logic formations encountered. [n th 
northern part of this district the 
collieries are practically all working 
the same seams of coal and will ep- 
counter similar rocks. At the wester 
end, however, is the large anthracite 
field. The present paper deals with 
the clinical details of twenty-two cases 
which have come under my obserya- 
tion comparatively recently. No less 
than twenty of them come from a small 
area of which Cymmer may be con- 
sidered the center, and which in- 
cludes the head of the Neath Valley 
the Afan Valley—Maesteg and 
Ogmore Vale. So far, in spite of the 
great developments in the anthracite 
coal field in the last fifteen years an 
the driving of a large number of hard 
headings there, my cases do not in- 
clude a single one in a worker on 
anthracite field. 

At a later date it is my hope to g° 
detailed analyses of the dusts [rom 
various areas. Analyses are 2! 
available of samples of dust 
from four headings in the Cymm 
Glyn Neath area which sho. 
per cent. of silica in the Cymer ! 
ings, and 57.7 and 56.7 per cent. 
others at Glyn Neath. 

A mining engineer tells me ' 
the anthracite field the rock ¢! 
tered will be of a softer and mor 
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-apaeter. This may explain the 
| | variation of incidence in differ- 
ealities; but until further analy- 
are available this is only put 
‘d as a suggestion. It would 

- clear, however, that men work- 

‘y headings under the terrible 
tions which have been described 

1 exposed to dust containing some 
er cent. of silica can hardly expect 
‘ape an intense deposit of silica 


in the lungs. 


Dusting 


Qne other observation must be 
before turning to the clinical 
the picture, and that refers to 

of what is known as 

in coal mines. It has been 
und that if certain kinds of stone 
lust are seattered or “dusted’’ all 

rough the coal workings there is a 

liminished lability to explosions— 

| the underground workings nowa- 
lays look as if they had been white- 
vashed beeause this dust has been 
red all over the floor, walls, and 

of the The dust 
riginally used was a slate dust, rich 
imina and with a very low silica 
tent. It appears, however, that 
collieries now make their own 
iust--that the rock of any kind which 
ught up from below is crushed at 
head and sent down again for 


the workings. 


nractice 


+9 
( Sting 
AU hid om 


workings. 


| 


+ 


Here seems to 
ther source of danger to the 
especially to the men employed 
ring the dust, if rock such as 
rom our local hard headings 
ng 60 per cent. of silica is used 


ry \s 
I Ae @} 
12 POSE, 


probably too early to judge 


ne dusting of mines is leading 
th in the workers, but the 
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interesting remark was made by the 
veterinary surgeon at one of the local 
collieries that since dusting had been 
introduced there was a considerable 
increase in the 
winded horses. 


number of broken- 
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the 


pass to a 


From conditions of work we 


now consideration of the 


other clinical 
features observed in a series of twenty- 
two patients, all of whom have worked 
for various with 


symptoms, signs, and 


periods machine 


drills on hard ground. 


Duration of Exposure and Latent Period 


It is very important to remember 
that the onset of symptoms is usually 
The 


progressing fibrous changes in 


slow and __ insidious. slowly 
the 
lungs do not as a rule produce symp- 
toms for a considerable number of 
years; thus there is almost always a 
latent period of several years between 
the commencement of exposure and 
the onset of symptoms. 

In this series of cases the ages of the 
men when first seen varied from 32 to 
60, the duration of exposure to stone 
dust varied 


years, and the latent period which 


from 12 months to 25 
elapsed from the commencement of 
work to the onset of symptoms varied 


91 


from 35 to 22 years. The averages 


were as follows: age when first seen, 
13.7 years; duration of exposure, 10.8 
years , period hefore syinptoms de- 
veloped, 10.6 years. 

[It has been found in South Africa 
that the average time elapsing between 
the 
the 


one-half years. 


commencement of exposure and 


onset of symptoms is nine and 


The 


own cases is ten and one-half years. 


figure In my 
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These figures are quite near enough 
to draw a parallel, especially as in 
South Africa the 
watched and are encouraged to report 


men are closely 
early symptoms, whereas the bulk of 
the workers in my series have been 


unaware of their danger and when 


first seen were advanced cases and 
probably had suffered from slight 


symptoms for a longer period than 


they were prepared to admit. Their 
exposure, too, in many cases had been 
intermittent, with a few months of 
work on hard ground and then back to 
the 


exposure had been regular and severe 


coal again. In no case where 
were symptoms delayed longer than 
thirteen the 


moreover, had changed their occupa- 


vears. Some of 


* 


men, 


tion for varlous reasons quite apart 


from health, but in due course the 
inevitable dyspnea came on. One 


man, for instance, worked eight years 
regularly with machine drills, from 
1906 to 1914. 


army, was passed as A 1, but in spite 


Ife then joined the 


of this open air life dyspnea came on 
in 1918, and from then until his death 
six years later his illness was a typical 


. +): se 
Case OT SILICOSIS. 


Initial Symptoms 


Dyspnea.—The first and often the 


most marked symptom throughout 
the whole course of the disease is 


dyspnea. 

[n fifteen out of these twenty-two 
cases dyspnea was given as the first 
ign of ill health, 


thers gave pleurisy, winter cough, 


and although the 


yr pneumonia as the mode of onset, 
ull mentioned dyspnea as following 
n immediately from the initial com- 
plaint. 


In most eases it Is 


probable that 
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pod 
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sight dyspnea exists for some ¢; 
before the patient really complains 
it, and it is when he develops an jp; 
current catarrh that it becomes ) 
noticeable and leads to his 
advice. 





It is rather remarkable that cyan 
is rarely 


present, even whe: 
dyspnea is very pronounced. ft 
observed in only two patients—one 
whom had a= small accident 
pneumothorax. 

Pleurisy.—Pleurisy was given as j 
initial symptom in four cases, thre 
which proved eventually to be eas 
silicosis plus tuberculosis. Apart fro 
pleurisy as an indication of a pro! 
tuberculous infection, many 
patients suffer from transient pl 


attacks, often with a coarse leathe: 


rub. In no cease has there be 
pleurisy with effusion. 
Cough.—Cough was given as 
initial symptom in only two cases 
oh shight 


expectoration getting worse for 


; } Pa ‘ 
Winter cougn with sea 


vears. with gradu 


« 


or three 


7 
iw 


Later Sympton 


2 , 
+ : ’ . 

tur ate PDrOYUi 

Trullei peiUe 


Dyspnea.—In_ the ) 
of the disease, dyspnea continues 


? 


dominate all the other sympton - 
Cough.—Cough with more 
expectoration is recorded in ev 
of these cases, but does not 
trouble the patient to anyth 
that it 


patient with straightforwara 


the extent does the averag 


culosis. It is typically 
paroxysmal, occurring mosth 
and in the morning. 
Sputum.—The sputum 1s 
slight. 


feature in 


} ‘ ‘ QT 
oeen ul 


) 
This has 
the 


series of 
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.- four out of twenty-two was it 
sious, and these 
+ were positive for tubercle bacilli. 
rest the expectoration usually 
sisted of small, hard, whitish lumps 
rm gelatinous consistency. It 


were all 


Cases 


happened, particularly in the 
the 
jination a man was found to have 


eases of series, that on 
ed signs which were unhesitat- 
eonsidered to be due to tuber- 
that 
examinations were negative 


* to find repeated 


sjs- -onl 


a 


nvariably recorded by the labora- 
Prob- 
any of these cases with negative 
but 


with later on in 


‘very poor specimens.’ 
are tuberculous, this 
vill be dealt 


per. In 


the cases where the 
m is larger In amount it may be 
ist, but it is rarely of a typical 


. J 


tuberculous character, even 


or contain quantities of 


erele bacilli are found. 


Weight-—Loss of weignt 


present ln most 

a nronounced feature 
' $tages. 

j ei. —_ ] 
/ Hemoptysis occurred 
1? ‘ ‘ vr, a? 6 ‘ : ol .. 

e.e COS@CS and was slight In 

the tuber- 


9 fatal 


one ofl 


. . 7 . 
CeO if 


s who died from 


; , 7 ry‘ » 
Oi’ i-neimothorar. { fils 


It was 


only one case. 


limited to the apex, and 
ected until revealed bv 
tion. 
) + \ . 
fit, s Yj 
erles of cases unfor- 


of men whose condition was relatively 
They 


have all been referred for examination 


far advanced when first seen. 


as cases of suspected tuberculosis, 
and by the time the average busy 
colhery doctor has his suspicions 
seriously aroused the patient is rarely | 
In an early state of disease. | 
It follows, then, that the physical | 
signs observed in these cases are for | 
the most part extensive and obvious. 
[In discussing this question Dr. Middle- 
ton (1) says: “Silicosis is a disease 
only according to the degree in which 
it departs from the accepted normal of 


adult life Only hy collecting 


. ~ ; : os 
information regarding the hehth 
w ! ! 
ameceted Cascer Can) knowledge aye 
" | { | y 
arrived § at cs LO) = When degre: Q| 


divergence from normal is to be 


garded as requiring precautionar 
measures, such as removal from an 
industry, and what may safely be 
allowed to pass. [1 iS my hone ag | 


luture to examine many more ot these 


} ° } 
yorkKers ePTON yvimnt t \ ) 
] 
ind LTLUS Le | | mnrormat 
; , 
PHOouUT mat ( rlie | ePSTAT] ! () 


‘ ‘ 
In general, the sign OSC TVeC 
+} = rin , ae ’ } - ’ " ‘ ve | ) 
Linis series OF @ases may ee Saia () 
a ~ Ce , 1; | , Lexy 
vary from those of shght emphysei 
, oune ts : 
+ iy . rf) ‘ : , ; ot 
tO Those presi nting a condition Cc! 
resembling advanced chronic — pul- 
Y) a Le fe he Oe T1 hereyl cic 
PPkOTVVaL \ as) { alt bie 
’ . } / ‘ 
ae (Trif Crene (il ippedare 
NA re os | 
yiore {) i 1) itn | if j 
4 ] : + 4 
AnNnNaAare nt CV T) ( } Behe () ( 
> — 
‘ : ? “ay ' tT ‘ {> + igi? +}, 
nNatien cLiidl LECT j Pe CUenuly 
) j - ] | 4 ; 
ratner LvBp:enit Wweatner Lor Cis if PC Oj] 
1 7 
Lt deeph ne CsSDCC] I] ro 
| 
1 if (ys to the ney {) thie mouth 
} 7 ’ ' ? ? ] , 1] 
11 t ( ) Li¢ nt is it } +) if ( hi 
| ? 
y; Gg Thy Ve cr ( t me 
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The chest wall is more or less fixed, 
and 
the extraordi- 


with supraclavicular hollowing, 
there is overaction of 
nary muscles of inspiration. General 


nutrition is poor and the muscles 
flabby. 
dulne SS Were ¢{ ypbserved 


every case, the most striking feature 
being a large fan shaped area of dulness 
spreading out from one or both roots. 
This may be the only area of dulness 
with 


well. Thus, in 


found but is often associated 


apieal dulness as 


these twenty-two cases the dulness 
observed was: 
Area No. of Casi 
One apex a set oe a Sh Ride Os a ec are 2 


Seeee ce ccas ke caweue t 
Root ~ only , ere eee eS ee ore ) 
Roots and apices cee es ee eae ae 

$ 


The basal 
pleuritic 


dulness was chiefly in 


and apieal or root 


cases, 


ommend was also present in these cases 


The st 


reen 


ang feature is that in seven- 


out of twenty-two cases these 


large oval areas of interseapular dul- 
ated. 


weak 


ness could be easily demonstr 


é breath sounds are usually 


toward the bases, and in some eases 
all over the chest. In the root areas 

1 almost every case the breath sounds 
I bronchovesicular. 
the 


the base were weak. 


were ehial or 


ron 


Thus in nineteen cases breath 


sounds at and in 


sevent breath sounds of a more or 


een, 
less bronchial type were noted in the 
interse we lar areas. 


Adventitious sometimes 


the 


ynehi, 


sounds are 

at other time 
hig) h-pite thed rhe 
especially if there is any 


absent ; 
‘hest is full « 


intercurrent 


the 


1 ’ 
ms MAV ve heard at 
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apex or base but the most ty 





LVDIca) 
moist sounds are heard in the = 
areas in those cases where root dy). 
ness is present, and consist of fin, 
crepitations and numerous very fjy 
sibilant rhonchi which seem to eon: 
very definitely a sense of obst 
and moisture in the finer bronchioles 

Temperature Records. -A remark- 
able feature of these cases, even thos 


in which there is definite eviden 


superadded tuberculosis, is the alm 
complete absence of fever. me 
again a case has presented extensiy 
dulness, areas of bronchial oie ing 
and numerous moist sounds, which 


would have been accompanied by 


persistent pyrexia if the case had hee 
tuberculosi 


hospit 


one of straightforward 


but on observation in al for 
several months the case has been con- 
afebrile 


this series have been in hospital 


tinuously Nine patients 
periods from two to six months. 
Of four which no tuber 
baelh found 
repeated 


eases 

in spite 

examinations, three 
afe brile, the other O] 


erature of 99 


were ever 


absolutely 
had a 


months’ 


twice tem} 
observation. ‘Thi 
had tuber 


sputum and exte! 


three 
maining five cases all 
bacilli in the 


thre eC Ol f thes .e were C( yntinu! 


signs: 

annie and neither of the other 
h: id a temperature over 99°. It v 
appea obvious that a temperat 
record 1 snot suffice ient to ena 
draw the difficult distinction 
simple silicosis and silicosis pl 
eu) SIS. 


ryyy . oe 


Progre s and Course. ine I 


4 4 °4 ,+xr_? 
of every one of the twenty-t 


under review has been one 0! 
Dyspnea persists 


i] ‘ ¥ ' 
COugn becomes WO 
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ae 


| progressive weakness and onset, no improvement in dyspnea 
: - ight. In the earlier vears and patient more subject to bronchitie 
. onset ot Ssyvinptoms there attacks but doing holt work. 

















Silicosis stuge |. showing reticulation and sheht nodulation: 
Pood share \. P.. worked ten veurs off and on with machine 
nea started after eight veurs’ exposure: sputum negative. 
od when the condition ln Some CuSes, particularly those in 
unchanged Or to get Which the CAXPOsure Has heen Very 
Very slowly, Thus oan severe, the fatal termination has 
“ses which appear to ay Deep rapid, after fourteen months im 
the report is as follows: one and fifteen months im «another. 
ter onset, patient fairl \part from the intervention of tuber- 


arly emploved ()T) lhoht CUILOSIS, the termination Is like that, ()] 
ears alter onset, patient chrome bronchitis, with respiratory 


weight and too dyspnele and cardine failure, 


+ 


Mohteer months atter eleven patients in this series have 














‘ON]S 


2. showing fine 


<=‘ henrt “rood shape \\ 1) 


1tey 


I 


vears exposure; s 











’ 
} 





nodulation with probably slight 
worked ten vears with machine d 
utumMm negative. 


} 


























Silicosis stage 3. showing course nodulation: heart good shape J. Wo. worked 
off and on”? with machine drills: dyspnen Started one year alter Giving uy 
“1xteen vegnrs trom first eXpOsure; sputum negative 
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already died. The average duration Radiography 
of life after the onset of SVinptoms Was The value of radiography 
four vears in the eases which did not diae@nosis of silicosis and silie 
































hia. 4 Silicosis sfta@we oo, showing coarse nodulation, plus tubereulo 
Indiented by clouding, aggregation, and vertical heart. TH. B., work 
one year only with machine drills, ten vears ago; dyspnea eight vears lat 
sputum negative thirteen times, including guinea-pig moculation, 


show positive eyvidenee of tuber- tuberculosis has heen lett toa | 
eulosis, and just under four vears In of this paper because it app 
those in which tubercle bacill were the very positive statements 
the experts on the staff of t! 


Afriean Miners’ Phthisis Bur 
by the use of X-rays alone is | 


SOME! 


found. 

ltis aomatter of great regret to me 
that so far at has been possible to get 
in only to determine with 


to postmortem eXiumiination 
. 4 
“wecuracy the extent ot sill 


Yhe Cuse, 
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onset of tuberculosis in silicotic 


» Watkins-Pitchford, in his annual 
f the work of the Bureau for 

9) states: “It can now be alleged 

. technically satisfactory radio- 
ken within a few months of 

has not disclosed the earliest 
{ simple silicosis these will not 
iscovered by the pathologist. It 
indeed 
than one oceasion of late, that 
hie evidence appeared to 
e pronounced than that afforded 
post-mortem 


been remarked, on 


rraTr 
t 


ibsequent ex- 
lon.’ 

South Africa the opportunities 
ving at dogmatic conclusions 
this are unequaled. 

like 25,000 

are taken, and there is a con- 
\-ray 


ndings are further checked by a 


Every 
something radio- 
record of each worker. 
rtem examination in every 
ise. The report further deals 
ue value of X-rays in detecting 
erculosis and of the ‘‘vertical 
which they lay great stress 

ng suggestive of a tuberculous 
teuart (3) who carries out the 
work has described the typical 
| article based on 
mination of 209,000 radio- 
With regard to the “‘vertical 
cates: “‘Whatever be the 


in an 


n of the phenomenon, it is 
hat sueh individuals, when 


iT} lerground, are more prone 
silicosis, and /or pulmonary 
nan are other miners.’”’ 
cribes three X-ray stages 
lopment of silicosis, with a 


r series of changes which 





added tuberculosis. The 
stages are briefly as follows: 

1. Reticulation. A general increase 
in fibrous tissue, bringing out gradu- 
ally the shadows of the smaller tubes 
so that a network appears 
throughout both lungs, more marked 
as a rule toward the right base. 

2. Nodulation. 


indicate 


linear 


There is an appar- 
ent segmentation of the linear net- 
work into closely aggregated miliary 
nodules. 

3d. Coarse Nodulation. 
increase in but diminish in 
number-——remaining clearly cut. 

4. If tuberculosis the 
nodules become still larger and ill- 


The nodules 
s1ze 


supervenes, 


defined or floecular, while areas of 
clouding or coarse aggregation appear 
in the hitherto uniformly mottled 
lung shadow. 

In preparing this paper, my twenty- 
two cases were classified on clinical 
grounds into three groups: 

i. Twelve cases of silicosis which 
(apart from X-ray examination) failed 
to show any evidence of tuberculosis. 

2. Six cases of silicosis with tuber- 
culosis in which tubercle bacilli had at 
one time or another been demon- 
strated. 

3. Four doubtful” cases, in which no 
tubercle bacilli had ever been found, 
after 


even as many as fourteen ex- 


aminations and a negative guinea-pig 
test in one case, but all of which were 
thought probably to be tuberculous as 
well as silicotie. 

When these clinical groupings are 
the 


picture 1s 


reviewed in the light of South 
African e the 


} 
cyt T yey Oe 
CHhaneg@ea, 


$erience, 


twelve supposed pure sili- 
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cotics become six cases of silicosis and 
sIx of silicosis plus tuberculosis. 

2. The next six cases which were 
known to have tubercle bacilli were all 
confirmed as such by the South African 
standards. 

3. The “doubtful” 


become cases of siheosis plus tuber- 


four cases all 
eulosis. 

Thus out of the series of twenty- 
two, sixteen must on X-ray findings 
superadded 


lye considered to have 


tubereulosis. 


‘TUBERCULOSIS 


lead 
some observations on the question 
of the double 


tuberculosis. Is 


PLUS 


SELICOSIS 


These remarks directly to 


disease silicosis plus 


the tuberculosis 
primary and merely changed in 
by the presence of silica, Or Goes sili- 


cosis generally exist first and by its 
lead to an 


eptibility LO tibereulosis 


nresence increased SUS- 


Which takes 


’ 


° » | 1 . 
on a particularly siow and nontoxic 


pe of evolution? 

The sSouth Afrienn observers are 
ither inelined to suggest a primary 
tubereulosis. ‘Thus [r. Watkins- 
Pitchford (2) in discussing simple 


iicosis suggests that the development 
of the stlicotie nodules to more than 
microscopic dimensions “‘appears to 
least 
<tanees, of a peculiar form of tubercu- 


lous IMmeetlon eeneralised throughout 


? 


, 1 + y 
be the result, in at many iIn- 


. 
although. unless other and 


hymna 
/ m= 9 


hodox indications ot 


subsequently appear, the condi- 
tion is still 


silicosis. Ly 


Saal —— ] 
CONSIGe@rTed to Hhne one O] 


“the gre 


om, | 


eS ee e «4 c 
‘at mAloOritv Of CASeS O] 


4 | 


mie sHlieosis Owe tacit i rliest (|e- 
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tectable development to the prese, 

tuberculous — el, 
this element would ¢o 
the relatively 

which change of environment 


of an. oeeult 


explain slight 
to have upon the subsequent 
of the majority of cases.”’ 

It is not proposed at this sta 
with any detail into the bacter; 
researches which have been carri: 
on this subject. Gye and Purd: 
and Gye and Kettle (5) hay 
the 


silica in 


demonstrated antibacte) 


action of relation 
tubercle bacillus, and some exper 
carried out by Professor Cumn 
appear to indicate that thi: 
due to interference with ‘ compl 
Probably the truth 


two, and it 1s my impression 


les ay 7 \ 
purely clinical standpoint th 

tuberculosis may in some case: 
Is much more frequ 


A 


mary, 1 
wperadded infection 
Supe Pie ded MnIeecvlon. 


} 1 


One tragedy which has co 
notice illustrates the OQangs 
workers and is most likely : 
of superadded tuberculosis 

Some three and one-half y C 
saecompanied by Professor | 
visited a hard heading at Gly 
Two shifts of men were ben 
drive a heading through 
vards of hard rock three 


The dust 
| 


0 thick that one coula ser 


on each shift. 


a yard when drilling w 

One of the men recognized 
found out that he w: 
recently examined and who ° 
ably tuberculous but at th 


sputum examination had Dp 
a ; ] 
About 


tive, six months ial 


this byye4n AeaAin when he 
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numerous tubercle bacilli generally you have no hard ground 


um. Hehad been working men, but in large collieries they vary 


the same heading coughing = from 8 to 30. 
ing out tubercle bacilli. He “In Cwmavon and Tonmawr where 
a year later, the first of there are many faults in the strata a 


nen tosuccumb. The sixth few men are employed for 4 to 5 wee! 
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a *“¥* . 7 77 } ’ } 
irom silicosis and tubercu- would work about 6 months on coal 


i nd a half years ago, all these 


as far as they knew, in 
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EXPOSURE TO SILICA DUST WITHOUT THE OCCURRENCE 
OF SILICOSIS* 


PATRICK HEFFERNAN, A.B., M.B. 


Indian Medical Service, Retired; Tuberculosis Officer, Derbyshire County Council 
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INTRODUCTION 


Hi eraft of the sculptor and 

- the stone cutter has existed 
from the earliest glimmer of 
awning human history; from the time 
n paleolithie man seratched images 
‘his animal contemporaries on the 
ls of his eave dwellings, working 
hard chipped flints upon the 
that forms the pages 
of our earliest manuscripts. We owe 
stone cutter, and to the potter 

and tile maker, nearly all of the little 
knowledge we possess of the civiliza- 
n of our early forefathers. It would 
indeed, as if the members of 

raft, throughout the ages, felt 
ereat responsibility rested 

them; that they were concerned 
work which would endure, and 
nence they took great precau- 
ions to insure that the members of 
vuild should be worthy of the 
which was reposed in them. 

ese traditions persist to this day. 
ut is still, to a great extent, 

tary; the sons are apprenticed 


fter stone 


lathers, and the stonemasons 
clearly defined group or guild 
icraftsmen, possessing a unique 
| tradition of practical and 
<1 democracy. We are told, 
mple, that at the building of 


, 


4 ¢ , 
1926. 


ed tor publication June 17 
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the Parthenon, the architects, stone 
cutters, masons, and draftsmen were 
all free men; and all received the 
same remuneration for their services. 
A Derbyshire stonemason of today, 
visiting the ruins of Le Baux or 
Petra—the ‘‘rose red city, half as old 
as time’’—or Luxor, or the Acropolis, 
will find himself amidst the work of 
“his ain folk;’’ will note the cuts of the 
chisel; look out for the individual 
‘“mason’s mark;’’ appreciate each dif- 
ficulty his fellow craftsman had to 
deal with; and feel as if, from the past 


ages, 


Someone there stole forth a hand 
To draw a brother to his side. 


We need not wonder why it was that 
from this great guild grew the famous 
secret oath brotherhood | of 
democratic mutual assistance, whose 
symbol is the interlocked compasses 


bound 


and square, and whose lodges are 


found throughout the world. 
It does not appear that the stone- 


masons’ disease was recognized in 
classical or early medieval times. 


This may be, to some extent, explained 
that 
little worked by the ancients. 


by the fact silica rocks were 
The Egyptian stone cutter worked 
Sandstone 


the 


in many kinds of stone. 


was quarried at Silsileh, finer 


1 Flecker, J. E.: 


a | 1 
' olleeted Poems. 
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f nd haraer stones such as a ster, 
porphyry, diorite, ete., at Hammabat 
and Habnub. granite at the first 
cataract, and limestone all along the 
\ile valley, which euts through the 


YT.” | | . - Jen 4 } $4 
NWhasikneniul Ss TOMDH C 


stonemasonry structure known 1n the 


A 


Professor Breasted )— 


] T> r 
? 


han B.C. 3.000. is of 


history of man” 


built not later t 


y 


hewn limestone. The great pyramid 
( ‘heops built Dy King Iy 
fourth dynasty 


about B.C. 2.900. and 


he greater part of the lesser pyramids, 


are of limestone: the surrounding 


pavements are of limestone or basalt. 


The senulchral chambers withi 
i fie SEC DULe nal enampers Vithin 
: —. ie iF — } cs 
the Wranias Nave plug HioecKsS ana 


porteullises Ot granite, and part or tne 


. . } Y 

easing of the pvramid of Khafra 
1 , 1 wey? ) ne } ? ry ¢ Ox ) 
nose reign commenced } die 


elie : : 

The earhest Egyptian altars wer 

rT) fy. y Y) 1] »} T ryvor 7 ’ ‘ 

Vil from () le DLO¢ IN Q)] Le i — AllG 

Y palm tree’’ columns of the fifth 

} . . > ] ’* . ™ ‘* 

avnasty temples the earhest known 
eOolumns In the history of arenitecture 
t> ‘ ‘ ss 4 is }— . T.' : 

B.C), 2.790 to 2.625)—are granite 


monoliths, carved to represent pain 


_— 


trees or bundles of 


The 


mples are of limestone or 


’ 

pay 
ts 7 P 4 - e oe ’ 4 cs 
pylon towers of the late1 


sandstone. 


ri.) I ss - } . 1 : : 5 
Che Egyptian obelisks are granite 


ee 


onoliths from the first cataract. 


ry ) , ?* 7 _ ° 

Che London obelisk, Cleopatra’s 
A 

\ . 

Leed| IS Cyrive ()? ’ T rected »\ 
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The eolossi are chiefly of 


or granite, but at least two, the fa) 
‘\Mlemnon’’ ecolossi of Amenhoten 


B.C. 1,411 to 1,375) are of gritste 
from a quarry near the present sit, 


Standing over 690 feet 


. ; 

1 . Fre . 
Ng 

i 


alin Ol Lhepe 


Cairo. 
on the western p 
are much weathered, and the 
made by the wind playing thr 
their crevices and cavities | 


} 1 (Yr 1- yt 2a tha 
)¢ Ing Known ls Vil 


their 


colossi.’ 
Similarly the buildings of class 

(zreece and Rome were chiefly 

in marble orin brick. Such refer 

to “‘pneumonokoniosis”’ (a ter 


by Zenker) as 


are made bv H 
° ~ 2) atm 4 . Sse cals ai 
rates and Plinv refer to mini 


, , 
*< oY + , + 
ratnet Lt ‘ ! 


RAGA 


Paget 
metal digging 
CUTTINE 


— * 


=— ° ° 1 
(ceorgius Agricola 
1)), in loo/¢, wrote of t! 
nirators 1n mines. to prevent 


7 


inhalation. and tells us that th 
in the Carpathian mountains suffer 


so severely that women could 
who had married as ma 


=~ 

~— 

4 
j 


husbands! Ramazzini, in | 
lished a treatise, Phe Diseas: 
a a oe a 
fradesmen.”’ in which he rete 
i 


_—+ 


ie prevalence of phthisis 
cutters, masons, 
bakers, ete. 
first 


Masons 


mention Oo! 
in this connection. 


Phackrah (2). of leeds, an 


} 
" + ) 
ore iS in 1mestone 
] } 
Zz ss tT ’ ~ 
{I SX Li il vi 1¢ l 
{ ? 
’ Tani yy | 
rh] CO! I le 
i Tie ST OT =i) ~ 
] } 
| ° : ; 7 
Werbdyshit vas deseribed | 
; ; } 
( ) ) a y r) y nt er 
)] ; vy al tl iif . 
+ , th T T 











EXPOSURE TO SILICA DUST WITHOUT 


was associated with the geol- 
the County, whieh in its turn 


inet the occupations of the 
- either as agriculturists, or 


rs. or workers on millstone 
erience as | uberculosis 


the Derbyshire County 


enables me to say that the 
wwise differs from silicosis 
lsewhere; it is a pulmonary 
nd sclerosis, due to the de- 


fine silica dust throughout 
ivina of the lungs; this dust 
ngs by inhalation of the 
les struek off the stone in) 
rious processes of dressing, 


‘ihe chanees 


Increase 
ardness of the stone and the 

of its silica content. 

st Derbyshire millstone grit 


over 9S per eent. of 


pure 
nd is one of the toughest and 

ble of stones known to man: 
‘ontradistinetion to the older 
us rock, particularly re- 
the aetion of acids. It is 
“tin the manufacture of 
for wood pulping mills. 


halls, 


nouses of Derbyshire are 


Tudor churches, 
iistone grit, as are the towns 
and Matlock. 
’ .+ , , - . | 
nong stone workers has 
urately deseribed by others, 


‘ 


} 
scone Workers 


de- 


There 


Jerbyshire 
1), that further 
unnecessary. 

come under my notice 

gy group of men who are 
york to siliea dust, but 


Symptonis of sili- 


] fe w 
— o+ « s¢+<> + ws . 
in} ile MOrvailey LTotr) 





SLLICOSIS 183 
applied to bricks composed of crushed 
ganister roek, or silica sand, as found 
in Derbyshire and Staffordshire, mixed 
amounts of fireclay or 


Such 


with varying 


other local clays’ (5) bricks 


are “refractory,” that is to say, they 


withstand fairly Inigh temperatures 


without melting; but they are not so 


highly refractory as silica bricks made 
from crushed quartzite, containing no 


clay, bonded together with lime. 


The lnportance of the absenee of 


silicosis among these men may be 


the 
the 


appreciated by reviewing briefly 


aetion of inoreanie dusts in 


lungs. 


LOTION. Of 


INORGANIC. J)usts 


There are enormous differences ip 


the effeets produced in the lungs by the 


inhalation of different forms of in- 


Organic dust. SoOmMe Aare, of course, 


lead, ar- 
like the 


dust from soft coal. infiltrate the lung 


protoplasmic poisons, C.J. 


| . : 
semic, antimony. Others, 


tissue without causing much iIncon- 


venience or many symptoms of dis- 
The chalk, 


PY psulN., marble, limestone, and the 


a ¥: 
Case. dust ()} Oolite, 


whole caleareous group, Is compara- 


tively harmless. When signs of pul- 


monary dust fibrosis occur in lime- 


; .° ele nro : sere awa tren Hee bus } 
stone workers if will invariably be 


rPOuna that there nre veins oO} sihies 

’ ' ' : 
rock, €.¢7., cnert, nint, evwc.. embedded 
through the limestone. Viiners lt) 


inthracitie and hard coal. working on 


| ¢ ] ] 


the coal lace, develop in time moder- 


ate miners’ asthma: and here again il 


appears to be the tree silica contained 
] i fit ( riyvine’ Urrounaing 
the ny 79 | La TY yey 4 wr tha 5 
Lie flard ¢ ~f ns, TAWNeCrF than ve 
coal aust Cil a3 Caus f rer 
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as those of Portland cement; hematite 
and other iron ores; clay, loam, and soil 
dusts are in themselves harmless. 
They may, of course, contain danger- 
ous micro-organisms. The dust from 
earborundum and emery wheels used 
in the cutlery trade is far less injurious 


than ft 


iat thrown off from sandstone 
wheels. 
(‘ertain inorganic dusts, when in- 
ts which may 
The dust 


produced in grinding basic slag, for 


haled, have peculiar effec 
be briefly referred _ to. 
the production of fertilizers, is, ac- 
cording to Oliver, capable of setting 
up very severe pulmonary disease of 
the type of acute croupous pneumonia. 


I 
The dust of red oxid fine ly 
ne Gust OL rect oxide of 1ro0nNn., used »\ 
y| ' lish , } = 7 rl 
giass polishers, and Of hematite, wnen 


inhaled, may produce permanent 


brick red pigmentation of the lungs 
without any corresponding impair- 


ment of health (1). 
(of all forms of inorganic dust, the 


only one which 1s_ responsible for 


definite pulmonary fibrosis is the dust 


formed by free silica in minute sub- 


division: or, in other words, the dust of 
the material in which the Derbyshire 
stonemason works. 

l’ree silica occurs, of course, in other 
forms beside millstone grit. 
flint, chert, 


tically pure silica, granite is an aggre- 


(Juartz, 
and ganister are all prac- 


gate of quartz, feldspar, and mica, 
and the dust from all these formations 


is eapable of producing silicosis in 


i 


those exposed to it. l'rom quartz 


dust we get the deadly silicosis of the 
South African miners. from granite 
dust the milder silicosis of the Cornish 


Aberdeen 


from flint and chert dusts come flint 


miners and the 


masons. 


| ‘ 
KNApPPers 


silicosis and potters’ asth- 


mia Lianister dust Causes silicosis 
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in the miners who dig it out 
earth, and in 
bricks, erucibles, 


the makers o 
abrasive soans 
. | 

others who use powdered ean 

° > | + =e YY. } 7 
industry. Krom the sandston 
millstone grit come erinders’ 
stonemasons’ disease. 


All these 
one, the 


diseases are ess 
characteristies of whi 
(1) a progressive pulmonary 


— J 


with accompanying Increasing d\ 
and (2) a tendeney to develo) 
succumb rapidly to pulmonary 


culosis, in late middle life. 


. ‘ '> , i 7 
SILICA DRICKMAK 


on 
high 


In the 
Derbyshire 


limestone plat 
+L ara ~My . , 
Loner OCCU! pi) 
bol 
Still Some 


Under high 


very iine silica sand, 


lami — - 
geologie puzzle. 


of the microscope, the parti 
this sand appear as irregular p 
without sharp spicules, surround 


Analyse 


material are given below. 


an earthy coating. 


lor many vears this sand 
the 


After 


used in manufacture 0 


bricks. molding. the 


are fired in a kiln. and the dus 


5° ] 
pOLISni! 


from trimming and 


finished articles is considera)! 


| 


deed the process of making thes 


is a dusty one. The clothes 
workmen, when beaten, emi‘ 
dust. The hands of tne m 


women employed in the vari 
esses have the white appear 
silky feel characteristically 

Over 209 wor 


silica workers. 
regularly employed in the 
but up to 1922, no case of si 
been reported among the e! 
and the tuberculosis death rat 


them was well below the gen 


rate of Great Britain. 
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§ miles away trom these 
care the Stanton and Darley 


The 


in these works notoriously 


tstone quarries, stone 


rom silieosis (3), and it was 
ial to find that workmen lett 
dressing industry to take up 
as the latter 


healthier oceu- 


the briekworks, 


onized as a 


eourse of the writer’s examl- 


of these briekmakers, under 


raetories Industries regula- 


eertain number ot eases. of 


vere found. Inquiry into the 
history of these affeeted indi- 
eited the startling faet that 


had 


Se vritstone dresser, and thieat 


every one formerly 
ition was attributable rathes 
one dust than to the dust from 
sand. 
it of 176 mates emploved ul 
L922, IS had for- 


lt for 


for ns lone ‘is 


vorks IM 
ed on millstone grit 
vears and. | 
rs). “Phe pulmonary con- 
Sof these men, or 44 per cent., 
rial to ordinary physical 
on, and | was obviously an 
ease of sileosis. Of the 
loS men, only 20, or 13 per 
eq any signs of pulmonary 
ad percentage which is 


bhyout that of «a 


gener] 


male population, 


HOsiITION ot the hoes | mill- 
nd of the materials used 
PANnIste) sand brickwork . 

hile the siliea content 


tle ganister sand S6 


lea. millstone orit {)f) per 
cClavey content of the 
nd is at least nine times 
stone grit. If may wel] 





the fleure 1.30 


eiven by a well-known grit- 


be much vreater, as 
per eent., 
stone firm. tneludes tron and alumina. 


Thus: 


Contents of Brich brick (; one 
Nap pl Factory Factory Company 
1 IS 

yi he “Ae 

Siltes SS OOO) S490 Yi) 40 
\ bumines 7.42 OSS 
Ferrie 1.30 

oxide. , () 14 () 19 
\langa- 

TOS 

magcne- 

slum, 

and tin 

oxide... (). 44 SND 1) OO 
Soda |}. 44) () S4 () On) 
Lime (1) OW) () 4 () 3h) 
Wate 

and 

loos 2 AQ >. ou 1. S94 


An ntl Vsis rise Ot tt 
the 
siliea, 92.79 per 


Dork shire 


stlien briek in Way gives: 
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UuStiinl 


eent.: albumin. 


per cent, Rational analysi OVS: 
shen. S2US9 per cent.; clay, SS pet 
Cen.; feldspathie matter, ¢ 9% per 
Cent, 

The bulk of the workers in) the 


eanister sand briekworks live in the 
district. ‘1S da 


the 


Bakewell] regist ration 


the orenter part Ot Derbyshire 


yritstone CuUTTEers, \n ACCUPraATEeG COtn 
parison of the phithusis death rates in 
the two there 


local industries Cuun. 


fore. he readily made, 
The averake nilmbers resiale nt any the 
1] | 1) 


pPPON Tate ly 


district during the deenade 
IOP? T may 


l(t) 


Lye taken 11 


brekmakers and 350 mritstone 


worke) \ search through the death 
registers for that period shows that 19 
phithisis, 
and | of 


death 


gritstone workers died of 


s ‘ay 


pulmonary fibrosis, 


or} \ Ing Ly) annul 


hemoptysis, 
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rate per thousand of 5.438 for phthisis During the same period « 


clone, and 7.71 for phthisis and pul- death from phthisis was reeis 














| 14 | J \l . aed 1. i Derby =hire Storie eutter for fitteen years. Show] 


~} owstorm — slice tic markings 


POTMArS filyrosis taken together, The having occurred In il silica byr' 


svyernge age at death was 49.5 vears a man aged 30), giving an 
for phthisis and 56.1 vears for pul- — phthisis death rate of 0.6 pert 


monary fibrosis, In that industry, The averag 
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pulmonary tuberculosis mason, the other of a silien briek- 
e for the county of Derby- maker. The former, aged 45, bad 





|) », Ave { 5? re Derbyshire slices brickmuaker for twentyv-nine vears Show nie 
rHcie aneurysm 





e same deeade was 0.71 worked at stone cutting for fifteen 
cB. See Table |. Vears, the latter. aved Qo? was 4 stlies 
some interest to publish = brickmaker for twenty-nine years, 


nhs. One ot 9 eritstone Both complained Oot severe dyspnea. 
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cough, 


in 
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both cases 


from 


, 


A 


(aritst 


( 


) ] 
? " 
People 


tTils 


and chest 
the 


pain On exert lon: 


sputum was. free 


tuberele baeili: and both were 





INDUSTRIAL HYGIENE 


When applied to particles 
enclosed in the eytoplasm of} 


ing cells: direet mechanics! 


An 1. COMPARATIVE DEATH RATES FOR PHTHISIS AND PUT) 


Coty HMaSsOri 


PI BROSIS, 


GROUP 


~ 


Le] sand briekmaker - 


{) 


suspected Ot 


eCNAMINATION 


storm ” 
()] the 
sthien brmekmaker’s 


f Derbyshire 


“44 , 
SHIICOSIS, 


showed 


OhITSTONE TWLASON 
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Ittries 


DERBYSHIRE, 1911 TO 1921 
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~_ i J — f 
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raudiographie 


tvpieal “SnOW- 
sthieotie markings in) the CASE 


iw. 1). The 


were clear. 


hut the shadow of a thoracie wneurvsm 


‘ +) 
\\ cl 


Siapparent 


Chie 


oritstone 


io, 


+) 


mason 


OCCUPATION, IS alive and 


iVsphnele, 


changed his 


working. but 


L926: the sien 


brickmatleer 


died ()| his ANCUPY SIN within elohteen 


montis, 


C1\ 


( 


LISCUSSION 


Phe 


WD CONCLUSIONS 


assumption that 


the COMPAPA- 


absence of pulmonary silicosis in 


the brickmakers Was LUC to the phivsi- 


es] charneter of the 


‘it | 


| Atel 


irst sight. 


WoO! kers, 


silien sand seemed. 


reasonable, 


however, lisa 


brought forward SPTIOUS obieetions LO 


Lhe old mechantien| theory Ot SILICOSIS. 


Thus 


| ()°* 


Crve and 


state “TTardness, 


Kettle (0 


sharpness of pomts or ed 


+, 
rT le 


~ 


which 


lose 


their 


) 


) 
— 


writing in 


heaviness and 


eS are prop- 


significance 


the lung (in the circumstan 
Which dust gains secess 

Kettle = tas 
shown that fibrosis results 


inconceivable.” 
tissues of the body are sub yi (| 
influence of soluble colloid 
finally, there IS reason 1 
that the relative immunit 
Derbvshire silien brickmiak 
sHHi@OsIs Is really due, not to 
of the siliea particles, but t 
that the material used is 
silica, but a mixture of abou 
eent. siliea and 16 per cent. 
earth with some organic m 
would appear that the pr 
these latter materials in 
inhibits the aetion of the 
In support of this content 
clusion in an inquiry by > 


(‘ollis ) is to the point 


sihea dust in favouring tuber 


tion is modified when the silica 


} ‘ 
(*¢ retain elaiys (,anistel! ()T 
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a high percentage of free silica 
with clay sufficient for binding 
of 
and other articles: 


he rtain 


and 


t manufacture c 


bricks 
1) 


ied 


‘rease its refractory properties, 


in varying proportions to 


or reduce the amount of shrink- 
ected to high temperatures. 
huiry no history has been ob- 
sent, either from work- 


»>TrTNne i)T 


rs that a high mortality from 


) enced hy those employed 

( ire of such articles eontain- 
dmixturt 

. : a 

usion here quoted is based 


-of any excess of phthisis 


mong men making ganister 


ut is spicular, resulting 


TITTeE OF 


ranist er, which is 


} i ‘y . a * 

e rock. ‘one factor, now- 
mon to the materials used, 
d above and in JDerbv- 


that the silica particles 


njunction with clay con- 
matter. 

> ] 
» little doubt 


e immunity from 


that 


silicosis 


to ay 


’ 


tnese three groups ol silica 


er 


s is directly attributable 


+ | ‘ 
nat 


clay and loam are found 


rally with the ganister in 
the silica sand of Derby- 
add 


ed to the silica used, 


y , . da ] . re . Lt 4 5 on 
muscver DPricKWOrKSs OT ASvllre- 


Pneumono- 


1 Special Reference to 


thisis Milroy Lectures, 1915 


Ith, 1914-1915. 28. 252. 292: 
9 11, 37: H. M. Stationery 





> Tr. ve 
a if ACH 


tS9 
ling and Elland, to form the raw mate- 
how this ] 


comes about 1s at present an 


rial. Exactly rotection 


unsolved 


but very interesting problem, the solu- 


tion of which may completely alter our 


], } 
‘ 4 ] P 
araing tir 


present ideas re revention 


(J 
— 


of silicosis. 


SUMMARY 


- a, Be 
!, Stonecutting 1s : old a the 
human race. In early historic times 
no references to stone:mason disease 
ar ana mae es —-4 enw { > oe ; 
are made, POSSIDIYS OWlng to the use 


of stones. such s hl 


a ihLNIeSTONE 
ATe not MOLT YIY) il {" hy 
9 1O COMM POsea OL SiLICd 


2. Stonemasons disea 


long 


been known in Derbyshire where muill- 


rece 4 *) i ‘ ct ‘ y ] ts ’ ; | »| 
stone grit, a hard sandstone, is worked. 
“y i. . a 1 ° | 
oo. txvosure to fine silica Gust 1s tne 


origin of this disease. which 1 


ie ae om ie “atone ‘ 
with SILiIICOSIS As seen 
occupations. 


Re he 


in Derbyshire, although ex 


ertain makers of ganister bricks 


posed to 1n- 


halation of fine « about 


S84 per cent. of silica, do not develop 


silicosis or experience a high mortality 
from phthisis. 
5. The sil 


ica 
manufacture 


Ss] dust arising in the 


yf 


16 per cent. ol 


of ganister bricks con- 


tains about  elay and 


earth with some organic matter. 


Apparently this admixture in some 


way interferes with the usual harmful 
influence of siliea. 
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and of Civie State 
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Principal 
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of Living, on 


Second 
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EXPERIMENTAL SILICOSIS* 
H. Ketrriur, M.D. 


f P ittholog /a rnc B 10h riology, Welsh National School of Ve diced é 


s general agreement 

he prolonged inhalation 
dusts containing silica 1s 
. hfe: first, because of 


nie fibrotic changes brought 
lungs by the inhaled dust, 
ndly, because of the ab- 
eptibilty to pulmonary 
hich 1s apparent in silicotic 
But while the facts are 

ere is by no means com- 
ement as to how silica pro- 
characteristic lesions, or how 
ie growth of the tubercle 
the lungs. ‘The matter is 
onsiderable difficulty. It is, 
st place, far from easy to 
experimentally the condi- 
hich the industrial worker 
is exposed. The ordinary 
inimals are unsuitable for 
obvious inhalation experi- 
were possible to face the 
replacing them by monkeys, 
nteresting results might be 
Short of this, indirect ex- 
have to be devised, and 
ince in their interpretation 
ad to their artificiality. 
other practical difficulties 
ne is faced in devising 

is the faet, which is 
evond dispute, that cer- 


] 
rngiiat 
: I 


ign thev mav contain 


AACA Y i 
. 


© proportion of silica. are 





relatively harmless; while others, 
though containing smaller quantities 
of silica, produce the characteristic 
results in those exposed to them. 
The problem in itself is not so simple 
as it at first appears, and no doubt 
many of the minor clinical discrep- 
ancies may necessitate prolonged and 
rather dull investigation before they 


are thoroughly understood. 


\flope OF ACTION OF SILICA 
()n Tis SUES 


The obvious starting point in these 
investigations is the study of the 
action of silica, in the pure state, on 
the tissues. When Dr. W. KE. Gye 
and I started our investigations on 
silicosis some seven years ago, the 
generally accepted theory was that 
quartz or silica produces its effects in 
the lungs by physicalagencies. It was 
supposed that the process was trau- 
matic, due to direct injury of the cells 
by the sharp quartz crystals. liven 
at this time doubts had been cast on 
this explanation (Collis (1)), and a 
little thought makes it obvious that it 
was exceedingly improbable. Such 
physical attributes as hardness and 
sharpness can have little significance 
for particles of the order of size of the 
silica dust which ts inhaled. More- 
over, the supposed insolubility oi 


silica is more apparent than real, for 


| 


it is fairly readily soluble in alkalies. 
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Direct experiment brought forward 
evidence that the action of the dust 
could be explained on chemical lines. 
If soluble silica, colloidal silicie acid, 

into the subcutaneous 
animals, especially into 
mice, whose subcutaneous tissues lend 


is injected 
tissues of 


themselves particularly well to such 
observations, a highly characteristic 
brought about. 
There occurs a central mass of necrosis 


tissue reaction is 
surrounded by a zone of leukocytes; 
outside this is a zone of spreading 
secondary necrosis, which is bounded 
by an area of organizing inflammatory 
fibrosis. In the course of time the 
necrotic tissue becomes absorbed and 
replaced by the invading fibrous tissue, 
and late lesions are represented by 
nothing more than a fibrous sear. If 
instead of using colloidal silica we use 
insoluble amorphous silica oxide, the 
same lesion is produced, though it 
None of 
the insoluble silica ean be recognized in 
the into solution 
and there can be no reasonable doubt 


takes rather longer to form. 


lesion; it all goes 
that it brings about its results by its 
the 


becomes 


chemieal action on tissues and 


cells. This 


obvious when we compare the local 


strikingly 


silica oxide lesion with that produced 
by aluminium oxide, oxide of iron, or 
earbon, substances which are actually 
remain permanently 


insoluble and 


quiescent and recognizable in the 


with only a moderate degree 


. 


CISSUCS, 


of reaction around them. If now we 


equivalent quantities of mine 


njicct 


dust and compare its action with 


that 


are produced. 


sttiea. we find exactly similar 


There is in 


lesions 


] 1 ] . 4 
rect an exael parallel] petween the 


insoluble silica oxide and 


lesions of 


. 
Lhose o] 


mine dust, and it is impossible 
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to escape the conclusion that +), 
two substances become soluble jy ; 
tissue fluids and are thus enabled , 
exert their chemical action. 

The final proof of this is, | thin}, 
established beyond doubt by 
experiments which I have , ’ 
been carrying out. Collodion sap 
having an appropriate degree of y 
meability, are filled with insoly! 
silica 


si 


oxide suspended in distilled 
water and are embedded in the Joos, 
connective tissue of the flanks o: 
rabbits. In animal a simils 
sac, filled with a solution of ealeiyy 


chloride, is embedded as a control 
in the opposite flank. It is found 


each 


after an interval of time that both 


sacs become surrounded by an in- 
flammatory reaction, which is muc! 
more severe in the neighborhood of th 


silica sae than in that of the calcium 


sac. Microscopically the reactior 
around the = silica sae reproduces 
the picture with which we 


familiar in the ordinary subeutan 


silica lesion. These experiments 


still in progress and will be publish 


in full detail later. 
as they have gone, they shov 


Sut evel 
insoluble silica enclosed in a 
permeable membrane and expos’ 
tissue lymph becomes soluble, 
passes through the membrane. 
We come to the conclusion, 
that the action of silica is a ¢! 
Insoluble silica or min 
becomes hydrolized in the tissu 


ba oF 


as a soluble protoplasmic p 


aN 


able to exert its action on 
The local 


lesions is merely the ordinary 


fibrosis in Suh 


fibrosis which follows any tiss 


in the usual course 0! 


Whether the characteristic |] 
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Gbrosis is produced in this 


ot absolutely certain. ‘There 


' deal of evidence to show that 


one 
nts of Gye and Purdy (2), 


must not forget the 


svest that chronic poisoning 


eticulo-endothelial cells may 


them to the production of 


°, 7 
’ s s1a4 
Without 


; 


} 


actual previous 


of Tubercle Bacillus 


rn to the second part of our 


How 


od 


ody‘ 


does silica aid the 


ment of the tubercle bacillus 


The increased suscep- 


ty of siliecotie individuals to tuber- 


has been aseribed to the mas- 


rosis of the lung produced by 
with its attendant inter- 
with lymph drainage. Much 


MLiCa 


e idea is expressed by Haldane 


o says “we can easily imagine 


lung that becomes more and 


clogged with dust becomes more 


re susceptible to the attacks of 


cle baeillus.”’ 


Sut this does 


us very far. After all, the 
the coal miner is clogged and 


DU 


i 


++ 
di 


mphatic system seriously de- 


he shows no increased 


to tuberculosis. Even 


the importance of the 


factor, the essential expla- 


} 
+ 
if 


7s 
if 
I 


problem is still to be 


we are TO discover the truth, 


riments touns 


‘ 


Lit 


to leave speculation 


matter to the test oj 


} 
. a mor Ar ritnag 
tii \ Lh IVCTIS il PLLAW GA IS 
‘ i 


; . 
animals along with 
(rye ana | (4) in our 


] 
‘ 
7 | 
i 


} ‘f 
bnat., the 


. } . ’ ° 
Inoculated in combina- 


tion into the subcutaneous tissues of 
mice, anunals having very httle sus- 
ceptibility to tuberculosis, an enor- 
mously greater proliferation of the 
tubercle bacillus occurs than in control 
mice. Studying the process by the 
technic of “early stages,’ we found 
that the injected bacilli proliferate 


abundantly in the coagulum of the 


being protected from the 
in the 


course of time the coagulum 1s ab- 


silica lesion. 


cellular defenses of the body. 


sorbed and the lesion becomes. in- 
filtrated with 
absorb the baeiulli. 


phagocytes, which 
But in the mean- 
time a minimum dose of bacilli be- 
comes a dose of considerable magni- 
tude, and this in itself is of great 
importance in the determination of an 
infection. 

But why do the bacilli proliferate 
in the necrotic center of the silica 
lesion? It may be due to several 
causes: (1) to the mere mechanical 
protection of the bacilli during the 
early days of their lodgment in the 
body; (2) to the rich pabulum fur- 
nished by the disintegrated cells; (3) 
to the stimulating action of silica on 
[n the first 
two possibilities the silica would act 


the growth of the bacilli. 


simply by bringing about tissue 


destruction, but in the third its action 
would be more specific, on the bacilh 


rather than on the tissues. In order 


to elucidate this point, I adopted the 


technic of the fixation abseess (5). 


In this method bilateral abscesses were 


produced in the flanks of mice and 


. 1 . ’ ° : . 
rabbits, one abscess being produced 


. . } ] 1 
by silica, the other by some other 


agent, such as turpentine, calcium 


chloride, or various other substances. 
The animals were then inoculated 


: “- at . “14: 
Intravenousl\ With tubercl bacill 











494 THE JOURNAL OF INDUSTRIAL HYGIENE 


and at a later date were killed, and the 
abscesses excised and examined histo- 
logically. It was found that on the 
whole a far greater determination of 
the bacilli to the silica abscess occurred 
than to the abscesses produced by any 
of the other agents, though, if any- 
thing, the degree of necrosis induced 
by the silica was less. It becomes 
apparent then that not the mere necro- 
is of tissue but the speeifie necrosis or 
cell damage produced by silica is the 
factor. Itherefore attempted to see if 
| could modify the development of 

artificial miliary tuberculosis in 
nimals by previous treatment with 


oe) 
i Ore 


Rabbits and mice were inoculated 


intravenously with silica oxide; later 


tuey received intravenous doses of 


tLuberele bacill, and [ hoped that, inas- 
much as the same type of cell is con- 
cerned in the phagocytosis of both 
silica and tuberele bacilli, miliary 


tuberculosis 


would develop more 
rapidly and more severely in the 
silica animals than in the controls. 
In many of my experiments this was 
so; but in others the results were much 
less conclusive. And this might have 
been expected, for in attempting to 
modify experimentally the reactions 
of the tissues to pathogenic organisms, 
it is seareely possible to obtain ab- 
solutely clear-cut results; the changes 
hrought about ean differ only in 
degree. If the resistance of the tissues 
and the pathogenicity of the organism 
are as nicely balanced as they are when 
the mouse is the host and the tubercle 
bacillus the infeeting organism, no 
went ean pring about permanent 
modification of the infection, unless its 
influence is exercised more or. less 


cv) ,Yy ‘) 7 . 
f Fuinea-pig, 


hum: 


the early stages; later the ordinan 


in 


tubercle 
progressive reactions, and the 
alters the process only appreciah| 





bacilli 


cal 


| 


, 
i rt 


1 ’ 
i\ 


progressive tuberculosis entire; 


scures the process. 


In rabbits, hums) 


tubercle bacilli produce retrogress) 


lesions and, : 


gain, It is obvious thy 


the time factor must be of paramo 


importance, for eventually the rep 


tive process will be predominant 


both 


the 


controls. 


modified 


animals 
Hence the necessity 


working on a large seale if econclusi 
results are to be obtained. 


periment 
animals that enough may be avail: 


must 


contain 


s() 


Hael 


m9? 
1] 


ild 


for examination at graduated intery: 


of time to make it 
variations 
nificant 
chance. 


The 
has a stimulating action on the growt! 
of the bacillus, might be investigate: 


and are 


third 


in vitro, and 


observed are 


certain 


reg! 


VUuLY 


¢ 
( 


not merely 


nat 


1] 


{Thin 
a 


possibility, that. silica 


I 


have made 


; 


4 


SePVeTa] 


attempts to improve the growl! 


tubercle bacilli in culture 


medi 


adding to these varying quantitie 


silica 


tal difficulties are 


But here again the experun y 


my results have been inconc 


A 


considerable, 


uSsIVve. 


There is yet another possibility 
be that 


. . . . 14 ¢ 
silica and tissue protein results | 


[It may 


the combinatio! 


formation of an accessory factor ' 


aids the infective process; ¢ 


to test this are now in progr’ 
it is as yet too early to speak 


As far as my work has gone 


Me 


phthisis: 


is picked up by 1 
| 


LO 


this 


conception 


some ot these 


lymp 


| 


il 


odes 


aut 


{, 
ii 


( 


i 
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Silica inhaled into 


1 
ne large ere 


nd their 


the root o! 


; 
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deposit the dust. Others 
the surface, 
il] others are arrested in the 
ties of the lung itself. This 
‘ tends to occur the more readily 


exereted on 


is a cell poison, and, if it 

. solution within the bodies 
hagoeytes, will mobilize and 
Not because of the func- 
fnilure of the phagocytes, as 
ne suggests, but because of their 
loes silica tend to accumulate 
the lung, causing fibrosis by 


of the methods I have suggested. 
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On the arrival of the tubercle bacillus 
into a medium rich in silica, whether 
the bacillus comes from outside, or 
whether it is already present in a 
partly healed lesion, it will find itself 
in peculiarly favorable circumstances 
for its growth and development. 

The silicotic lung appears to be a 
more favorable medium for the growth 
of the tuberele bacillus than the 
normal lung, not because it is fibrotic, 
nor because its lymphatic drainage is 
interfered with, but because it contains 
silica, 
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A SHORT DESCRIPTION OF A DUST TRAP TO BE USED [x 
CONJUNCTION WITH PERCUSSIVE ROCK DRILLS* 


Capt. P. 8. Hay, A.M.I.E.E., A.M.I.Mecu.E. 


Safety in \Jines Researc/ Board, London 


Hk the 


accompanying sketch (Fig. 1) 


apparatus shown in 
is designed to trap the dust, 
produced during rock drilling, as it 
leaves the hole, and to deposit it into 
a container from which it can be emp- 
tied as desired. 
The following is a brief description 
of 


reference being made from time to 


the principle of the apparatus, 


time to the figure, from which the 
body of the drill is omitted. 

A rubber hood, 1, is placed over the 
drill This 


with two holes, one through which the 


hole. hood is provided 
drill steel, 2, passes, and the second to 
which is attached a short length of 
flexible steel tube, 3. 

The flexible steel at- 


tached to a rigid steel tube, 4, on the 


tube, 3, 1s 
end of which is fixed an ejector, 5. 
To the end of the ejector is attached 
a length of 2-inch indiarubber tube, 


6, leading to the dust filter which 
consists of a flannel bae, 7, to the 
lower end of which is attached a con- 


tainer. S. 
The 


is operated by eX- 
ey enye 
haust air led from the drilling machine 


ejector, 
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lor fuller details and experimental re- 

ilts, see Safety in Mines Research Board 
Paper Ne Lon tT stationery 
(fF) r Cy ¢ 


a ee en 


by the 
creates 
1, and 
duced it 1s carried along the tu 

and 4, through the ejector, from whie! 
it 1s exhausted into the dust filter 
Here the dust, caught on the flan 
of the filter bag, 
successive puffs of air escaping from 


rubber tube, 9. This ej 
a suction in the rubber hood 
consequently, as dust is pr 


Ne 


Ie eget eS OIG IG RF riphe 


} ’ 
Teh. 


is shaken lox 
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